Partitioning of ifosfamide and its metabolites between red blood cells and plasma.
A recently developed GC-MS analytical method for the quantitative determination of oxazaphosphorines and their metabolites in blood plasma, using stable trifluoroacetyl derivatives and electron capture negative chemical ionization detection, was applied to measure the partitioning of the antitumor drug ifosfamide and its metabolites between plasma and red blood cells for four cancer patients. The separation of a constant volume of red blood cells was performed using a special instrument, MESED, through centrifugation of blood samples. The measured compounds were ifosfamide, 2- and 3-dechloroethylifosfamide, 4-ketoifosfamide, carboxyifosfamide, ifosfamide mustard, 2-chloroethylamine and 1,3-oxazolidin-2-one. Concentration-time profiles for the metabolites in the two blood fractions and partitioning factors between erythrocytes and plasma were obtained. For ifosfamide itself, and metabolites with an intact ring system, a partitioning factor between 1 and 2 was observed for the concentration ratio between red blood cells and plasma in the patients studied. However, for the compounds with an open structure, carboxyifosfamide and ifosfamide mustard, partitioning factors higher than 3 were obtained. The active antitumor metabolite ifosfamide mustard showed a strong preference for the red blood cells in the measured patient samples. This means that erythrocytes may play an important role in the transport and the subsequent release of the active alkylating agent to the tumor cells.